JjVi 

01 S^jil 


Ajj-jjJI cjjjjkii! 

JjlxA (jk JAJ^ £ut jUlj l^lAl^t SjIa LjLla£ jjiaj 

GUEZOURI Aek - lycee Maraval - Oran ^L$ll 


(4 ojIa]| 4luiit) Ajl^I ja 

? AJdUIl (jdujJ ^5 lJjxj ol iJ>J (ALa 

. ligJ AaISUK <jjl a JjI^a ^ J jtj-uuil <jt ua j3u <jt • 

(J£jj V (jl (j/\ 4 ajJjLaII a_p^Ljj Ajunlaj Ayo* (Jal A_ijj^)j£J] a * l/ 

. cPWj^lt JA' 


jlull Ui c Ohm -a R j Siemens -a G l > ^ 6 G = — = — : (7?) ^ (G) aA^A\ 

RU 

Volt j Ampere -a lA (£/) (/) 

Jj c Jjt-v A \\ I^J Aal^Uil jjjj Iaa UjLj^£ Jjt-v a\\ Jl^j AJV < jaIuiaJI jL 213 til ja A^ldlH I q * bS JaslLuij V ; Aia^jLa 

Wqqi tuzjia l_j ij lVU ll jliill (Jjjj^) . AJ gjult jjjaJI (£/) j cajUjaJI jUaU AaTlIaII S-lill jA (/) t*ij^ t jLuII IaJ ijA JaslLuu 

(AjjIjII A-LoJ! ^3 ^gjJaLjj j CjLjjJalj^)3l A-1X . jail 

(JaL-jA]) Aoikj 4 Ai 3 UA.it JaIjslJIj |(jJ AaP jUI AjJSU j (G) JjI^a AaJSU <jjj AAjUJl ua jsu <jj l-l^j • 

iS 

; 6 AT = — ! lA' J q ^ b-iAj j& K j S.m 3 -} j *uc. jilt 4_ilaU3l rr i :> ^ G = K (J \ i-^^i 

L 

( m ) c^a K *^j . ( 777 ) (j^j AxJI ; L j (/72 2 ) AJ^Jt c5^! ! iS 

Jj)j>^>it >it AiAau (JA G = f(C) 'jAit AJVAj AoIaUit Cj) jjxj ^All ^jL-ni) ^ui jit JjUluit LJAJ • 

10 2 mol/l 3 10 3 mol/l jj^^a AJU. ^Vi ^a M ^ SjUc- (jj£j 

; Jlla 

j^KI J^t Jxi lijlkjt jl^J IAa lM C> . (AT + a ^ , CVaqj (5) 

: ^ Aj*^' Ai^tjj ‘ S 2 ‘ Si C 0 = 1 O' 2 mol/l (S 0 ) 

C 3 = 10~ 3 mol/l ‘ C 2 - 2xl0~ 3 mol/l ‘ C x = 5x1 0~ 3 mol/l 

\ AjIUII <L^)ia]lj (Jjlla-ill ei& (JS AJalj (_>»uij 

i jLjjll oAjui (Jjla-a (JS (Ja.1 (j-»J 4 (JJLa-all (J£ ^IjjIIj A-llki' j^au JJ = l J^olt OH 1 ' 1 *"' 1 

: jai Jj^i ^ giUiii bu 


(J j_L^a]| 

So 

Si 

s 2 

S3 

5 

C (mmol/L) 

10 

5 

2 

1 


I (mA) 

1,31 

0,70 

0,28 

0,15 

0,91 


*. U' = 2 Volt 'jj J j UL«*i-l ji ^JaUll jiLu Ja - 1 


1 


G = f(C) r- J - 2 


(S) J 4_iMi c_bud^.l _ 3 


JjU cjL- jlu^ ^ 4 ^n. I'v i ^ l> 6 al 1 nn i > j4i 10 _)— (5) Jjl^-01 ^ > u' Ij^jS ji - 4 


»(S) 

JaJl 


(j-a $. j^Jlj <j^aLk 6 4J3UII ^jV 6 <!Llj 4_lM^ ^Ijj L-L12kj t jLil^ c_ac.LjaJJ Qll JJ Jjll Uic-Lja a - 1 

. a^ ijj^a a a^^ 

ahjIj 7 ^ <!LqjILq ) 4 ^ 6 ^)La 1 i aa^ *^a ^aa 3 u^ a, a a^ <a aa 4 ct^j a^i ^jouiu 


7 ? — — juii j a aii ^jnij ^ a 


. . 7 

g j c ^ . (j — — ; aa - 2 

[/ 


C (mmol/L) 

10 

5 

2 

1 

G(mS) 

1,31 

0,70 

0,28 

0,15 


(3 - Jisii) G = f(C) ^ r-a' 

aj^i aM' ^^iLuji aa l>° - 3 
jj^a a^ 4 (s) a a^^" 

I gkU^ b ^a j a G = 0,975 ^a J3« 
a-ijiii a^ j a ..a a^ 

: a a^ ^ a^ 1 a£ a' 

C = 6,8mmol/l 

a\\ “\\\ o'^a a a a^a*^ — 4 

C f = (5,5 x 10 = (55 mmol/l 
^JULij i 10 2 mol/l t> j£i <-jS1I o2aj 

(_£i ( jjSjjlIj <JaU]| (jjj (jjiajj V i_uuLiill 
. .. a jjc. ojUc. (jjfL 'l (jW 11 


3 - Jlill 



i 

( 

j (r 

nS) 
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JjSIjjJIj JljflSU AjJjLill AjIjaI! AjIsUIIj JX&4 ■*' (<t) Aj&jil! AjIsUII < Jjj AfliUJl uij*j £ji uaj • 

. JijaSn » jfi aJj^i 

; U\A\ 4 $%JL J I ■*] Cc. Jill aJsLA\ . ( x A y+ , yB x ~ ) jA A B ^ ^LJI J 


x y 


<5 = X 


A y + 


1 y+ 


+ X 


B 


. (S.m 2 .mol' 1 )-) u'-^j B x ~ j A y+ l> A DJ , j A. v . 

\ y B x ~ A y ^ 

Ajl^\ j-aII <**ij*il 


*bi§Uil (jjt b£ Ajauul jj ^jL_l 4 j£ JjaIS AaiajJt AjuUoil - 1 

AjuIIaII 4jVq‘i\ AjjouIIj f \— 2 c_)c-\-9llSl IIa <jl C* 4 ^ — 2 — — 2 L&UJl cJtla£ ialj 


CH q 

1 

CH— C— Cl + 2 H 2 0 


CH, 


(aq) 


(I) 


CH, 

I 3 

CH~ — C— OH + H,0 + Cl 

I (aq) (aq) 


CH, 


Cl dJ^Luj j H$C) + \ L^a 4 (jLpjLuj ^jl f'\ j ^gjl -Loj£il 11 a Uj^I 

A jM "ill ^jjjIAj (J j V)ll AjuliLd (jll 

V ^ 3 *^ uj^ cl 4 ^LaII i^ja a_i^£ tiq mol cJajoi l)A: ^ — 2 — — 2 (j - ® ^ A f^ ^Caj 

; ^a J jl^U ^ jjll aJSUS! f *1^1 J* UaJ 

(1) a(t)=l H30+ [H s O + ]+s i cl _ [Cl-] 

~ .*\Q*l\t ^ JUA \ ) 



R-Cl(aq) + 2 H 2 0 ( l) ~ R-OH(aq) + H 3 O ( aq ) + Cl ( aq ) 

ALiaJI Alia. 


(mol ) -a 

AjjljiV! AJUJI 

0 

n o 

sijj 

0 

0 

0 

AjlliuV! AJUJI 

At) 

n Q -x(t) 

ojU j 

At) 

At) 

At) 

AlUJi 

X max = % 

n n -x =0 

0 max 

“Aj 

X 

max 

X 

max 

X 

max 


. R -? - C 4 H 9 i jM u> J i jL^aiki : 

x(t) = n a _ = n R 0+ : /fiO + Cl~ ^ UjL^ x(t) uj& £ aJ^JJI ^ 


; L_i&j (l) aS 5UJI gi L paj^xl3Uj . ^C/ ] = 


/2 


cr 


[h 3 o+]=- 


h 3 o ' 


U-i^I 


F 


3 


Bordas i> 


H h 3 o + n cr 

(j(t) = 1 + hi 

' 7 h 3 o + v Cl V 
< 7 (‘) = T-{\o * + 1 cr) 



AjlaUll (JjjIjS jl # 4 -Jill! 


I ^11 dlLj 6 * 1^1 J J ^ AjjalllU dljlj j& j ^ = | 

(2) 

X J&t— &2I Jr 4 CT Jj? Wall Aj&jjI I AulaUll i 


A h 3 o + +/ ^cr 

V 


£jJsj 


<j(t) = K.x(t) 

; 4_Lq j 


4_iC. jill 4_JaU3! 4-«u3 till.Vi v\ <jj£j j . (jLjjJ — 2 — — 2 jA (jV 6 x(t) = Hq UJ^ 

^ final 

K = 0'(t) = Kn n : 6 & final ^ J jk^ll 




X (t)= — <j{t) 


; (2) 


^ h«s\ <ulaU ^UL cillij 6 (5 — (JSjuoIIJ Jc.l£l3l JjiLoj 6 oy j 

x(mmol) ■ A-ilaUll aJV^j ^Still g^l t c ja 11 a j t <Jc*Uiill 



t(s) 


4 


SjjLjlaSI A-Souul jj jaft JjaII AoiajJt AjuUaSI - 2 

^k Igj'c. Ubjxj (^l Aj^^'l SjjI*-a 3! <LjIaj 4_JI jl<4 A-ild j djl jlia ^ ^uU jl ^jLl<u£ S jIa Aja£ (jc. l_Luo£JI jA 

4 j i> >il a\\ 4-1x21 

; Jl—la 

^jjJjj^all JjI^a £a ( f£ + ( a q) , I ( a q) ) f Jj > ^ "j2l .BjJ Jjla-a ^ ^ — 21 I2 A j2l <^2 — JJ SjjIxa 

( 2 Na + ,S 2 0 8 2 ) <ji (P eroxodisulf ate de sodium) 

S 2 O 8 2 ~ / SO /' j h/ 1 '■ Ox/ Red u£ 

( Vj = V[ + V 2 0! _>J' f *— 1>« V 2 j f (_>« V, u j ' a >*^ 2 

; (jL_li£x^al]| (jl 2 jI*_a]| 

2 / = / 2 + 2 6 ? 

S 2 0 8 2 “ + 2e“=2S0 4 2 “ 


I ^jl — SAjai^Vl AjjjJA 


2 I (aq) ~^~ S2O8 (aq) I 2 (aq) 2 SO4 (aq) 


^() — lMI) JAxjjVI (j^2 ^ ^ j ^ ^uL_2l (J j-o ) L-U2kJ 6 laJ (Jc-liilll I^A 



t 2 > tl 


t 3 > \-2 


ta 6 12 6 ti ^ h"\Wl ^ ^uUll J . 6 — l)^ 2 I 


<- 


I 2 (aq) <2 21 ^k 4 HaJ L 2 j t c ^ J j 2 l ii 

^j 2 l ^jl jjuj (JI2LL ^Ull ^j 2 l AjhaaJl (jV* (J3 ^ J j 2 l .Bjl (J^l-^ll ^uUl jaxjjVI (jjlll 

; 4 H*aII l_±^ (/“) ^j 2 1 Sj jUij ^-12 ^ ( Complexe ) uj^ 6 (I ) 

^ Jjjollj j 2 l JjJ (j)A $ 2-4 j (J-axludj (jl L_L^J l^J /2 + / = I3 

[ ^1 ^.^)1 — S.lul^Vl 4 jjlx -«4 (jj^Jj 

3 I (aq) + ^ 0 / ^ = h (aq) + 2 SO 4 ( aq ) 

(I 2) 1 c> 1 mole cJ^l c> 2 moles i) 6 ^^^1 ^ I~ c> 2 moles 

. gjUll ^j 21 ^US 2^4 ^xa 31 (jjj^i J^l c>» 7 mofe j 
V l^J t 72 2 jj^ ( 7 j ) ^ ( 7 j ) ^11 j-g jA ^ j 21 cIjV ( jl JaL^. 2 )lj 

(Jaj J2 g_U.jl — qj±u&S\ aJ^Lx-o l j (jl ^jL <4 


- 3 jjL_jla]| AJLjIa 

(J^.1 (jx 4 j ( ^1-^1 ^LaII 4_! c jl ^juo^aII gEdl 6 ^axjj 4-kaill ^k (Jc.1 ql^ll ^j^aII (jA ]/ \ x>~n >» (JjjI^ (_^i 

^ D^j^)2 I ^3 ^aJlXJA Ajjuj (Jc-lilll I^A ^a2l^ ^ (Jc-lilll t LlS^J 

(J^Uill jj L-Lag I^J 4 CjB jll (jjoij ^ (JS^uuj jA j J jJl (^Uj (jl £^*2 S 

jAj 4 (2 Na + ( aq ) , S 2 O) ( aq ) ) 4 "'v.'"~ l l5^' ‘ ( Thiosulfate de sodium ) ^ '— Xi3 

(C) i AjLuJI <_5^ Aj 


5 


<jj 3 ‘ ( Empois d'amidon ) < - >«^VI qjIII ^ ^ j 6 I^a U^jjii i lixiaj 

. (JJJ» 0L>^ 

j 6 (Jj\^x>\l lib (j-a J/g \ \ n u«o IS (j (Jl.Vn's 4 (jjjVI (j^Jl ^Vi'sj ^»jJ^ J^^l 1*11 njjS l) j ^4 AiLjaj (Jj^al 

(V Equivalence )y^^\ 

. \-2 ^\ £-aj^> (j* ( Thiodene ) SjU filial (jl*j 

S jjj£ A-la£j Luu2l JjJl ^jLJj ( J ^ <-*£. 'J- 4 ^ (jt3 <iU3 1 21x3 j] UjV t S jjU-J| JjS Liu] I V ; ‘Lujj 

f SjjU-J| ^ llxx ^J) ^ Jjj lib j 4 CjULj4£jjj2| JjI jiu ^ic- Jjluu f Ja-u jjjj 
Jafl 3 <<,,, ^jjIju J Lull!! .a ^jjjI^H (. kjjlaj >> j -la»j (ji (j^Q -3 ^_ya ^ 


<- 40^ 


(Motif) uj^ jj^jK'l cjUj iajl jj 0jU ja <^1 ( jjfLiliil (Polymere )>^ ji j& LUI *, 

Uiill aaJ jlll JlS^Vl A jJI cjUj ( jl*j (jc. 0jU <j£UI Jjj jVl (jjlll . ^5-J jl <J^J> 

jl J.Vfc x> Jajujj 6^j^)JI ^3 V] Ijudill (J^l^ JaUj^)Vl ^ jJl ^jLlll ^j£-aJ V 
Ujiiii (jj jVi q^iii (j|- 3 6 LfjujLuii i lijjai ji i ^ * u \^\ + 

; Jj Lo£> LuHll >ro 4 

900 mL J] ^ c Vu>ii ^ jlaL^ l ^UJI 100 mL ^ u^ 5 g ci^ 6 5 % j u>»vi ^jjj 

Laoll ^jj£>J 3 6 A ^ j ‘""jj'' ^ ^ ^LaII 

10 % —} 10g tlLjJtlLail lilj c Ludill i^ja 0,lg (J^aILujU \°/q —i Laoll ^oj^a j>>)^ "i <aj^la]| 

(L’uree) ^ ^ ^ 4 


; Jjj]| ^Uj J-4 ljULj^£jjj J^LJj Ajjbu) 

(Tetrathionate ^ ) . 5 ^( 9 / / S2O3 2 j I2 / 1 : '— ** Ox/Rd 

I 2 + 2 e~ = 21 


2 S2O3 2 


S4O i + 2 e 


I 2 + 2 5 2 0 5 2 “ = S 4 O/ ~ + 2 1 


\ ^1 — oJbal^V ' <S^ljUQ 

; d^jI*_a1I (Jc- 1 li (Jj^. 


(Jelilill aJjLx-o 

2 S 2 O 3 2 ( aq ) + h(aq) ~ 21 ( aq ) + S 4 0<s 

4 L-\ll <jL^. 


(mol) — Jl 


0 

n(S 2 0 3 2 -)E 

n(h) 

0 

0 


Y 

max 

n (S 2 O 3 2 ~) e~ 2 X max =0 

n(h) - X max = 0 

^ %max 

Y 

max 


(S2O32 ^) jjjII ^jl jJj jA yalSjll liA ^ A^aW Jc-lilftSI 

I; UjJ ^jjSj jal^Iill lie. 


6 


n (S 2 O 3 2 ~) e~ 2 X max = 0 (1) 


Mh) - X rnnx = 0 


( 2 ) 


. n(I 2 ) = —n(S 2 0 3 2 ') : ‘ (2) ^ X max SjUc. (l) (> 


n(I 2 ) = 0, 5 CV E : * n(S 2 Oi ~) = CV E Mj 


1 V T 


Yl (^1 2 ) — ~C\^£ 6 V" ^ j3l (j-a ^ 


* ^4_juj^Aj <_£3]| J ^j]| ^juj ClAjj^jfLp (Jc-lij (J 


J^Uil! AJ^lx-a 

2 I (aq) + S2O/ ( aq ) ~ h(aq) + 2 50/ 

AJL^. 

^SjII 

(mol) — A\ k^S 

AjjljLV! yuil 

0 

« (I )o 

n(S 2 0 8 2 ~)o 

0 

0 

AjlliijVl AJL^JI 

x(t) 

n (r) o~2 x(t) 

n(S 2 Oi )o - X(t) 

x(t) 

2x(t) 


(7 - Jiill) 



0,30 

0,25 

0,20 

0,15 

0,10 


0,05 


t ( mn ) 


X — f(t) uW^ 0* 
x(mmol) 


^Ulbj 4 (t) Airbill ^L_ ii SjLo <ajS jA x(t) 


Vg AJV^J 4 L V^'l jA 11 a j 

AJL^)]a]| (JjoSj ^LjjLj 4qVi^^ CLjUsl^J ^ ^)^)£j 


<j-a jll AJV^ \ x (t ) j? ] *3 jJl ^Uj j-o CjIj^ . 7 — Jiill 


AjjI jaftlt ljV jaISI 4 - ,1 j-uiSI ^ j^-La — 3 

JjS c£uu J^JJ - 1 - 3 

^cj! ^a (J£jol1a]| ^1 -ixu£Jl jjiSI 

; 4_jjaull ^Ajoij _ a 111 ^3 a 1^ d^LaII 4_lo£ ^2 j ^ 111 ^3 ^jLuu£ 1I ^ (j^<4 a!£jolia1I d^LaII Aaj& Yi-^ ^jSLi 


7 


n 



n 2 -ni A n 

V = — = 

m t 2 -t t At 


3 — J< judll jlajl 

J 6 ( V ) <U*j3 <Luuj jl<JI <c. jjuJI cJjjH t-y C> 

(j-Gjil Ajjaiilu /2 djVj-^1 

dn 


v = 


dt 


(jt_lJl (j-d (C) A-laUl f^k 9 - (J^-^ fl = C5 l^lJ3 X (jJ> *>*11 (Jj-a A-lSa^ill Ax. jjudll (JILaJ 

A g J'S jJ p U^I j X (j-G UJ^J q J^ J)\ *1^*1 4_i1sl^I]| AX. Jjuo]| AjA_ 20 (J^j (j>4 

9 — (J^juall jlajl _ JJ = AjlsLa*l]| Ax. jjaill (J!Lgj (JaII 

AD 

. mol / h ^ ^ ac-LuJI gH* t jj mol ^ n cA£ lij 



n 



<jjLloj£ Jji f Lilk) k&jAA - 2 — 3 

72 <^a f 4 h^Wl ^k Aj^Lg a_i*£ dijl£ lili i Cj^lc.lil<JI jA ^q’i-sj ^Li*j£il ^jill 

/t 2 - Til Atl ■ ^ ^-k^jlxJl Ax jxA\ (jj^J 6 n 2 LS& 1 2 gJj 

^ . ^Ui^l j ijiJl „Uikl UU~> (_) SJ_^I 

I ^j>4 jll AjjalilU S^Lall A_1 a£ (jiLaUJ ^^-3 ^jill g-l Vi ^ V Aj)^l\i Ax Jjudll Lai 

_ (^UJ! A^jjJa^ 4jLLui]| <9JjJall (jjaiiJ 1 g j\x j 


f 2 "^ 


v = 


dt 


A_ia. jxi Axjjua]| A_xu3 ^ ojLujVl ^3 L_JjjJaJ Lai j p ill m Ah jl lj^-3 6 LojI^ A_±a. jx* A_xu3 jjoill | A U-vM a 

^ jj f lilk! jj JLulU a j a-v^W A^ juJl - 3 — 3 

ol A ~^~ j3 B ~ yC ~^~ S D \ ^ A.i aJ^IxaIu j (Jc-iiiii 

^gjl -LQj£j| ^jjii SaLo A_1a£ J 0J JaII jA L— Lia> C ^gjj Ul£ A^l-L<u£il jj^l fit ilklj (J£juli] A-lAS^aJ! Ax. Jjudll C-_fljxj 

,4 ^Ua^ll P jj]| *lilLV 4_Ltta^aJI Ujjl 1 ) A = J— d^A 

- " c ' ' A y dt 


^ ^g-iLlxuSil /• 1 a'i-^ V A£.^lu]| zz 

(7 ^l—LoJ^ll (JSJaj] Axa^aJI Ac. jjoJI V ^ 


1 dn B 


V dt 
1 dn c 


V dt 


J) ^_j! i^iill (J 1 ^ *Iu] A ixzz. Zk Ac^^l V ['> — — 


1 dn D 


V dt 


8 


d 


n 


y — ■ ^gJUlLj J 6 — = C J 6 £? = ^ ^ ' J^dll c _ s -lc- <c. JjuJI 4_jU£ (j^AJ (jil 4 (Jc-Ujll S-Llll CllAj <jl IaJ 

dt " V dt * ** ‘ ^ 


CjL^^uJI sAA (jjj Ai^UJl -4 — 3 

dAaII l_u£j 0j| jill ^ <^JU3I J Cj^Ic-UIaII 4jq1'sx>'l SaLJI CjLlg£ jli t 8 ^ y ^ P ^ CC aJaIx-g c t u>A 

A^ = _A«b = Anc = Anp .^j^ At 

a P y 5 


! At 6 


ii-ii rfw ii — An ....... ., ...... . 1 An. 1 Aft B 1 Aft c 

: JLJWj ‘ — <J\ -— a! 5 >^' t^! A t ‘ A 


1 A ft 


D 


(ft 


A£ 


a At p Af y Af 5 At 


*U=Va = ^c 
a P y 5 


4 fc'vM A 

1 A & 4X.^JUJ LLalc. IaI (J^^j ^3 AdjLL<4j£ll ^ I ^ jl (_]£jujj Ac<^) juJ A V W'l ^3 fiAA A iilLudj 

. -ka3 J 

SaU <a^£ cj! jAij JliA\ JIaj . Propan-2-ol t> c> 0,5 mol £ = 0 4-^211 ^ £ 3^ i 

■ n acide ~ f(0 ^ AAilA\ <j^a^JI 

CH 3 -COOH + C 3 H 7 -OH = CH 3 -COO-C 3 H 7 +H 2 0 : JcA£Jl*n~ 
. AJasill (Jjaij ^ ( CH 3 -COO-C 3 H 7 ) ^x. ^liLailj t — 2,5 h ^ ( jiaA^J l elilkl <C. jjui <jL2l (Ja ^jl 

S-IaII ^\\a< J ^ ^)Jjuj! ^AjujJ tjjjJsC- U£^)A ^ £-A (Jc-lij (jl t ^1*11 

: JaJl 

^ ‘ tp — 2, 5 h l^ll^ali ^^all /> a Wqi' i ^ <jU21 l>2-aa 1I ^ jj 

^ (Ja^ J 6 4-1^. jJ (J^Ijl-< 4 cjuAi 

a = ~— . t p y^lli 

KM p 



VuMe = = -(-^) = 0,033mol/h 

at 6 

[ J i AjjLolLq 4K Clj^LilxAll Uj^I 

t (h) ^ 6 a = P= y= 8=1 

V ester = 0/ 033 mol/h ‘ 


17 = 




JeL-fcl! is.j* - 5 - 3 

^ ^3 ^ =y ^ ^ ^ 1 ^. IaI] ^jjjLaa]| (Ja-* 4 (JlLdjj c SAaII ^3 Jc-liill (Jc-lilll 

j j-uJI - 6 — 3 

\2 dt ■ 0^3^^ (_ja Ac«^)juj ^A 


9 




mol.Ld.h' 1 



10 - Jiil! 


AjjU*j£3! CjV tulj UJ^ l£^' J l) c ''-9J-<^' 0 J jaII j& J/ cl 

dx 

4 <C.^juJ| 6^.J ^jjSj t L ^L^Jl S^jj moZ /// ^ — — s^j aJS lil 

dt 


H_A_ _ _^B_ _ ^C_ _ _^D_ : 

a P y 5 


; t AL^UI ^ UjUj Jfclijl] Aja^lt 4s> j*jA\ JjA^j 

(C) x = f(t) ^jjj\_aa]| 4 _ia. jJ (JxAjlx* 4 _xu 3 V jl 

. (V) JftliU! gjj - 11 (^c> gSUlt ‘ ( 10 - JSiSlI) — = ^~ t t 

df AD 


„ jSi^tt Jjjj 0 - 0 ^' jjj- 4 j JC'lill] Aoa^^JI (j^aAjj - 

Cj^liUI ^ X mflx A^jSJ) uujtjji) JJ*-* jLL ^iii ujjIjL Ll ^1 Jjjj 4 Cj^UjJ) j£ ^ AjL£ia x = f(t) Ch$ - 

. A^UJI Jji Cj^liUI ^ X^ nfl/ A^uiJl <^ij 

: ( ^1/2 ) j^^ <-L^J C>J - 4 

util ^1 SAxJl jA j . ^al__j Jc-lflj ^3 %max ^SjII 4 _xu 3 c. q ^’i Jc-lfljll ^Jbj 6 * 1 a 3 I jA Jc-lfljll c <j-a j 

2 | A_Lo j _ w ^\\ Jc-lilftll SjLo A_ia£> c. q > ^->i l^a 3 

X %(tl/2 ) ~ 2 ~^max 

: x — y(f) 0 - 0 ^' AJV^J (JUj O* J^UjJ) t i ual 0-0 ^UHuil 

4 ^iu]| (J O^ jl (j-a jll Al^^i (jl_ij (j-a •X'rnax ^aLc-VI V jl 

is^ LILujVI ^Uauujl jl j t L-liiljIill 4 xijqll d^A L. U^*-^ 

^ 11 — J£jjdll ^ . (Jc-lijl! C jj^aj ^ j d jJjUxi ^llLudj 

i 



1 % 

dio^ i x — — ma ^ 1 ^ ^Sk. il\ A^ui J^lijlt JjIajj (j\ L j-uu J^liUi uLaj 4J-4J ljLuu^ ( AaL j £ 5 Lj J^liH AauuJb 

. fts Jplijlt O' LH 1 ^' 4^11 J 6 jjLUI ^^Sj 3 I A^jS X max ( th) 

2 AL^!)U 

A 4j^ll ^uuSjj iilli j c J^lilll i iuaj 0-^j y = f{t) 4^jj'j^' Jl^l jjjLoij (j\S \,a$,a w cjUUjII j£ o^ 

: y jIjIaJI 0j% O' O^S - cHJ^' l5^ ^1/2 LLzLaiVLj ^j 6 2 4^ y ^L-jjjA^' jIjIaII ^^aLxJI 


x fSkl It - 

^Jj-d jj£jj jj ^jU p jj jj J&lila j 4 j^ ^ jll dJLa Aj-a£ - 

A j*^l A^ifll^il jl A^LOi! - 
jL_£ LLua - 
SjjU-aII ^ j 5 l£jlj ^ - 
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\a\*i Jplij ^ S Aj£ jaJl j*Jt - 5 

(Jc-lilll ^ (J^ ^_gjl jaj^ (J c '^-^ ^g-A.uC 

; SjljaJl AajJ - 

. <>j^j jjA^j (Jsj ^g-llalLj 4 S^jujLllI Clijic.lilll ^LJjILujIj^ A_^.^a ^•alC' ^^>ajI A-jl jaj£. 1I Clijlc.lil]| ^jj^ali 

■ h/2 

■ SjljaJl u^j 

aJL^. (J£ (J^l j)A I g xjoaj Cli jlcA q*ix>H j i 0^ 2> O 2 ^ Oi c AlijlijA 6^)1^)^. ClA^^a 

. 12 — cJ^CkJl ^ t-^/2 J 0 Cjy L S L_Uoj\_li3l i=L*.jU 

< 2 k.^)C IjjJaLk |xi ( Qj Aj^jl^p^ A^.^p Jsxjujj ^ <^LiAj£ aJa^ liial ClCl£ la] 
(jjill j)t£ la]^ _ S^cLaa ^j^oVn (Jc-lilll <c.^)juj j)]^ 4 ^ Aa^I ^J] SL^a l^j^l^)^. 

Ua jlo ^ A^^all ^ Jc.Uj]| jLi^l o^h ^-*-* 2 -*^ j)j ^1 (jAj 

^fSiui a_iLo*J 1 gca ^qjujj 
U a jld (Jc-lilll ^la Ia a.^Ijaj£ 1I al^aVl a^i S^jUa ^j£aj 


; ***Nc,t **a\\ jj£|jj _ 

t = 0 AJa^ill ^ ^£1 Jc.Ul3l <C.JJUJ dljl£ Ia 1£ ^)j£l lAa^j jl Cj^lc.lil<Jl jj^Ijj dljl£ IaK 4 Sjl^pJl A_^.ja (JJ^J ^ 

( 2>\lL<a t = 0 u^j 4 j AJa-sJ ^ Clijlc.lil]| CIjIc. jjuj Jjlij) 

; AJa^jU 

w JfrUuttj laia JC'lill] ^JaC-Sfl ^a&Ul jfo.*n 

(H 2 O 2 ) *LUI <*-* (/) CjJI Cjlj^i Jc^Uj ^a j&<> 

H2O2 ( aq) +21 ( aq ) + 2 ft ( aq ) = I2 (aq) + 2 H2O (i) 

• ^ $.La]i ^a , w a\i (Jc-LsIaIi ^Ija la] 

[H 2 0 2 ] = 0, 2 mol / L eH#?- <-L*ll (>> V U!«iuil ( 1 ) (jUJI (j* 
[H 2 O 2 ] = 0,4mol/L ^Ul o- y U^UL^I (2) oW' ^ 




13 - JS2JI 


\ aLLuj jl\ - 

^Ciljlll ^Lia^ (jjC ^gjl -1 aj£ 1I (Jc-li^l (-Ws J jaJjoi ^]| 

cIl^IoUjaI] a_ljI J J)^l aJL^JI (jA^j ^ja jajjqj ^11 la] A aa il a \a l_^Cl aJ^Luj ^]| ^jl 2jk3 • 

; JUU 

J (JA Allla A_ 1 a£ (J jV I 0J JA^ c ^ J^l C 5 "^ J Jua ^ JJ^J ^ U^ 03 (JjM aIa ^j2 j'^4 a jjJa^j 

Ax.^)jaiJ jaJ ^_g!2l ^jajujVI (j_^l (jl Ja^jUa c ^] AJ c, ^jjJaj V 4 ^2Fc^ + , 3SO^ ^jjldll ajC^JI Cljtjj^)j£ 
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(Jjl-s xi JaJjuj^ll (jJdjL^lLa laJjuj^l liA j , JaJjaij jjC c > l» \'\ ^ III Cjl jjuj jl ^A L-UjoiIIj c (JjVl 0J j-aII 

Jo SjUo tilled Cll^lc.1 SlL<A\ j 

CIj^Ic-UIaU <LijLj jjill ^L^JI Jo c. qViVi Ja-i > >i jll 4 _ijIj jjill ^1^]) Clilt^ li] *Lj U ,Vj a jjo Lgil AJaLuj jll jl (Jjil • 

; Jtla 

n.) ^ ^A j Ja_Ujj j JjC L_AxL jl JA^H 4-^jC ^ \ J**l\ 1 l^luJ UIajCLujI 4 ' Jj,2j l^axJl 4-Jj^j) (J jjUL^l! SCjoi^VI 

a kA -\'\a jjo AJaLai jll U^a i jljlo La^a <J jjLiLVl Sji^l j jjtwu^VI ^Uj L*i 4-1 


c 2 h 5 -oh + i o 2 


Cu 


-> ch 3 -cho 


l^-ia jjj dL>lolij Cjc^j ScLJI ^a !}Ha , ^jjj] SjW^ J^ lij Ajajjj] Igil <JaLuj jll jo Jj£j • 

. ^aill Ja dil jla^ll ^Jajujl jJ IH 2 O 2 = ^^2 ^ ~*~ ^2 ^IaU l)^J^ £JJjujJ j£-AJ . CjIajJ^I 

LjUaj£ <J jVnl cLl^IoUSa]! lg_j (3^*^ yiii j£l ja AjIIaj CjI ^^ io ^ ^ jl^li <■** d \fi jjj Jo SjLo CjLAjJjVI <aLo <L^aj 

^ ... Ji^Jl 6 Jj^» \1 Sjja's) cIjaII (Jx>^x> 4ot n«o ^a )Vil ^1 CjL^ajJjVl (J.a*.1uij 

Jjj^i] 

■ A^LLuail ^ JaiLuu jl\ AaaA! 

jJjJa^jll <j£j^JI (JaI jjlII C. l_^.lljj £J^)juiJ Clilc.1 u^>\l i^_y axJj 4_ij|^»JI <C»1 ^<U*J 

(JIaxIujI jV t <> > U^nVi I^J i ^(J JjlJl 6 C qK.0 (J-dl*i 4 ^jl_l/u£3l 

. aa jjc. 4jV ^ jli 


: jaJl J*i] - 5 

■ c> 2 F u j^>^ j U J>^ ^Uii JL& c> 

2 7/2 (g) + O 2 (g) = 2 H 2 O (i) \ a!1j^ aIL-^ ^ Jc^Ui]! I iA ^ iajj 

3_ijl^pJl (jc. 4 _^jU1I (Ajli j^)2I AjjI jj^c. A^j^. }^2 J O 2 0L>*^ is* 

Jc.li!ill 1 ^ 0 ^ UajV ^i£j V djUj^^l] CjLq^I x^ll (jc> 4_^jlj]| <aUall ^jl 

(_)LujI ^3 IjUj Jia.iljj ‘ H 2 J O 2 Cljj^. ^jc- ^jLJ jUjjl Cl v^j ^^UlII 2»lLau4 c_jlaj ^jc. q)}\ 

^LaII LS^ 2^*"^ (JJjl jLq 

? SjljaJl AajJ jjJ jA U 

(jjj£jj M-H j 0 = 0 tds <J] 4 cIjUj (j# <i lie. djLo^L^aj ^1 <aUa ^c!j!>Ic.U 1<JI^ ciAjj^aJ! l-iLo^I 

. ^U3! ^ H-O- SCj^ Jajl JJ 
; CjLaJU/alll jj I jj j A.Vii^ll CjLaJL^alll - J — 5 

Jajj jjll cila ^gJl C 5 -^^ L$\ ‘ ^Ha 3I C-iLajl KSir\\\ q C. Ua ^KVl (Jj (. (Jc-lij <jc. 0JJJ O 2 J H 2 O# l£ (Jjj2 

jll SJL^j diLajU-alSl oCA 2 Co Jo dsLoCL^ajll jjIjjj jiu 

^j-uji jl£ ( Uijj-4 CjUjI jjIjj jl£ LaK 


4 2>Vix>\l CIjLqcI v^iMI JLCi^.1 j-d Cjjj Cj^lolalJl jJ^Vl jj^jjII 

Cj^UIaJI jj£ I jj j djl jaJ! 4^jJ ^4 CjLaJLuflj]| jj| jj t j< *il uj 
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; jjxuiVill CA — 2 — 5 

(jjfL j)J^)Al AVIaH (jdJ CjLa^I 4 (Jga^-xjJ 1000 (J>^» ^jLuO C5^ Aj.jall-ix.tl A-UStJuj S^AI-IoA ^)jggaj { j 

J^lla-jj f f L-ixjgJI Aj^liLa (JaA^j (J^.^jj La^lic. jjj^aJ _ s- laJJ Qj^pjj ^jV bjbj A^-aJl (jjoij ^ l£ Vjl (jV ^/LijJa 

CjIaJI x^illl Jj| Jj ^bjj U^-3 4 CjUUjVI l£ (jjUll ^jLjII Sjl^p* ^bjlia 4 ^ ja,a11 aVuxiaII JjUill j ^ialJx&il (j-ab^a^ 

j UNx>>ll <^A gj| jl 11 j (jjgJLoj (j-al_a-*jVl (_^A Cj^lc.lil<Jl^ A-jIjaj^' 1 Cj^lc-lilill Cj^aj j 
M J^jIxjII cill ___ JJ*la. La Cj*1^.j ^CIl/IcA ilLall ^bjl^ 10 (^Al^^ j)l£ ^1 (jVl ^)jggaJ 

(_£^)^V1 J £-b^)j (_gAc« (_£ Jp^ UaI^. 1 j)lj^)j^b ^ jlAall LT^ J 6 S-l^A^ Cj1j^)£ j *b Jjgj Cjb^)5Lj 4. <jbx*xi ^JA t- 1 X xij^ % AjAA |u 

. <-lj^a=>- t^ic- 

9+9 =9+9 : ja ^Luu^li JjsJi j±i*j 


S-l^Aa. (_£^)^.V1 j *b jjuj IaAI^I djl£ b] bal 4 4 >% l.'Wj ^aA ^jb^alAl j)b (j^lll (JJ^J (j* ljjl£ bb 4 (jjj^)£ A_ 1 a j (jxij^ll U^J (J^^J 

1 *1 *1 <Q ^A x^lMl bA (jl£ (jl V (j^l 6 Cj^, ^bgalAl (jb 
L^lliA (jjfb ~ ^ jgalill (jb 4 c£jbx>J jl (31 1 llx^o^k bj ^Ailga Ail ^SlAAj ^jUall ^Ac. A_iA^)j 6 ( JJfl (}(?} '^A^A (3*Jjgj 

(jjj£il ^ 1 Ag * x>P j ^l^jjJa^. + 5-bjj) (jjjjjjbll (jxa j)jj^)£ ^iklj ^Ulljj 4 (Jc-blill Cj (j? 1 

Jbal^.1 (j^ailj ^Ulljj 4 (Jjii^ll ^ ^bjjll J g-1 jx^'sll CjUj^II J^bAll Cj^. IaK Ail j)Vl Ja^.^lj djb 4 CjI JA D^C. Aj^^jII AiSU 

^ (Jga^Llill (JC'bAll <c.^) JOJ l^li ^al ^11 ^ Ua) ^.l^)gj^. (_^^>^-Vlj pb JJUJ IaAIJL^. 1 ^-l^kl 
(j; ^ ^11 j!Loia31 (^Ic- ^1 JAJ^ll (Jjjxjll ^.Ijjl JaJjJalb L— iJl^-j Ia bA 
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